mGlu3 receptor blockade inhibits proliferation and promotes astrocytic phenotype in glioma stem cells.
We have characterised, using both in vivo and in vitro methods, the effects of the metabotropic glutamate receptor subtype 3 (mGlu3) antagonist (LY341495) and agonist (LY379268) on the proliferation and differentiation of glioma stem cells (GSC). For in vitro studies, a CCK-8 assay was used to determine the cell proliferation, flow cytometry was performed to determine cell cycle phases, and immunohistochemistry and laser confocal microscopy were employed to detect CD133 expression. For in vivo studies, GSCs were injected into nude mice treated with either LY379268 or LY341495 and the growth of the tumours was measured after 3 weeks. When compared with controls, the proliferation rates and proportion of cells in S phase within the LY341495 treated group decreased in a time-dependent manner. In the presence of differentiation medium containing LY341495, GSC differentiation was diverted into an astrocyte rather than neuronal phenotype. The growth rate and volume of tumours injected into nude mice was reduced in LY341495 treated mice compared with controls. Thus pharmacological blockade of mGlu3 receptor signalling pathway significantly inhibits the growth and proliferation of GSCs both in vitro and in vivo while promoting differentiation to astrocytes. These results further implicate mGlu3 in the biology of glioma and as a target for continued research.